Background: Population aging and more prevalent westernized lifestyle would be expected to result in a markedly rising burden of colorectal cancer (CRC) in the future years. The aim of this study is to estimate the limited-time prevalence of CRC in Iran between 2015 and 2020. Materials and Methods: Aggregated CRC incidence data were extracted from the Iranian national cancer registry (IR.NCR) reports for [2003][2004][2005][2006][2007][2008][2009] and from GLOBOCAN-2012 database for 2012. Incidence trends were analyzed by age groups, genders, histopathologic, and topographic subtypes to estimate annual percentage changes. Incidence was projected for 2020. The prevalence was estimated applying an adopted version of a previously introduced equation to estimate limited-time prevalence based on the incidence and survival data. Monte Carlo sensitivity analyses were applied to estimate 95% uncertainty levels (ULs). In each scenario, incidence, survival, annual percentage changes, and completeness of case ascertainment at IR.NCR were replaced under pre-assumed distributions. Results: Number of estimated within 1, 2-3 and 4-5-year CRC patients in 2015 were 13676 (95% UL: 10051-18807), 20964 (15835-28268), and 14485 (11188-19293), respectively. Estimated 5-year prevalence for 2020 (99463; 75150-134744) was 2.03 times of that for 2015. Highest 5-year prevalence was estimated in ages 55-59 for females and 75 + for males. Adenocarcinoma (41376; 31227 55898) was the most prevalent histologic subtype. The most prevalent tumor location was colon (30822,. Conclusion: A substantial growth in the prevalence of CRC survivors is highly expected for future years in Iran. Establishment of specialized institutes is highly recommended to provide medical and especially social supports for Iranian CRC survivors.
Introduction
Iran, as an in-transition country, is experiencing population aging and rising prevalence of the western lifestyle. [1] [2] [3] Therefore, continuing rising burden of colorectal cancer (CRC) is reasonably expected in future years, while its incidence and mortality rates are still relatively high in Iran. [4] [5] [6] [7] [8] Accordingly, population of Iranian CRC survivors would be considerably increased. However, as we know, data on the CRC prevalence in Iran are very scarce. [9] [10] [11] This scarcity is mainly due to the lack of a long-lasting national population-based cancer registry in Iran. Despite the statement of the Parliament of Islamic Republic of Iran on the mandatory reporting of cancer diagnosis at 1984, and the establishment of the Iranian National Cancer Registry (IR.NCR) and then efforts to improve it, up to now, the IR.NCR remains as a pathology based cancer There is only one out-of-date national report on the prevalence of CRC in Iran for 2007. [10] In which, authors have ignored that IR.NCR suffers from serious incompleteness of case ascertainment [12] [13] [14] and consequently estimated CRC prevalence by then are highly underestimated.
Estimation and Projection of Prevalence of Colorectal Cancer in Iran, 2015-2020
Herein, number of Iranian CRC survivors who are within initial treatment, clinical follow-up, and cured phases was estimated for the years 2015 and 2020. We applied an adoption of the method used by Bray et al. [15] 
Materials and Methods

Statistical and modeling procedures
We adopted formula used by Bray et al. [15] to estimate the global prevalence of cancer. Our adopted equation was including incidence counts, estimates of survival rates, percentage of incompleteness of case ascertainment at IR.NCR and estimated annual percentage change (APC) of incidence trends in Iran. In a Monte Carlo sensitivity analysis, this equation was repeated 5000 times, and in each repetition (hereafter: scenario) the values for incompleteness, survival rate and also APC were randomly replaced. Random replacements were done with different normal distributions with different assumptions according to different strata.
In each scenario, CRC incidence counts for 2012 were corrected for strata-specifi c incompleteness rates. Then, this corrected incidence values were projected by linear regression models up to 2015 and 2020, assuming strata-specifi c APCs (R2 for these prediction models were ranged from 0.67 to 0.81). Finally, projected incidence counts were multiplied with respective proportions of 1-5-year survival (range: 0-1). Now, we have 5000 estimations for each of 1, 2-3 and 4-5-year prevalence of CRC in Iran for 2015 and 5000 for 2020. Mean of these single-scenario-estimated prevalence statistics was considered as the point estimate of CRC prevalence in Iran. To estimate 95% uncertainty levels (UL) of point prevalence, single-scenario-estimated prevalence statistics were sorted, and percentiles of 2.5 and 97.5 were considered as lower and upper levels of point estimates.
Trend analyses and estimation of APCs were done using joinpoint regression software (Version 4.1.1; National Cancer Institute, Bethesda, MD, USA). Data preparation, calculation, and sensitivity analyses were done using MS Excel software.
Providing input data
Age standardized and age-specifi c incidence rates of CRC in Iran in 2003-2012 were extracted from IR.NCR reports according to gender, histologic subtype, and tumor location. Trends of these rates were analyzed using logarithmic Poisson Joinpoint regression. After removing the effect of an unstable improvement in IR.NCR (case fi nding from hospitals and clinics had been done for 2008-2009 but had been failed for the next years), APCs and respective 95% confi dence intervals (CI) were estimated for different strata including age groups (10 age groups), genders (male and female), the fi ve most common histologic subtypes and also tumor locations (Colon, ICD-O-3 code: C18; recto-sigmoid, C19; rectum, C20; anus and anal canal, C21). Strata-specifi c CRC incidence counts were also extracted from the GLOBOCAN 2012 database. [16] As there is no reliable population-based estimate of cancer survival rate in Iran, 1-5-year survival rates for CRC patients in Iran were generated according to three sources. Maximum values of survival rate were extracted from the UK cancer research web site [17] and minimum values were assumed as those have been reported by Gelband et al. (2016) for low-and middle-income countries. [18] Two-, three-, and four-year survival rates were interpolated considering the pattern of survival rates reported by three recently published Iranian papers. [19] [20] [21] Survival rates were estimated for different strata.
According to our previous research, [13] minimum and maximum percentage for completeness of case ascertainment at IR.NCR were assumed as 30 and 70, respectively. As its average is estimated to be around 50%, we assume a normal distribution for a percentage of incompleteness in our sensitivity analysis.
Results
Trend of overall incidence rates were increasing (APC = 11.5, 95% CI = 6.6-16.4). There was no statistically signifi cant difference between estimated APCs for rising trends of incidence of different histologic subtypes and tumor locations. APCs were not signifi cantly but meaningfully different (95% CIs overlapped each other; data not shown) for age groups and genders. 
Discussion
Prevalence statistics are needed for more effective cancer control planning in addition of incidence and mortality. [22] The success of advances in timely cancer detection and treatment and also increasing number of new cancer cases in the world and especially in developing countries resulted in a growing number of cancer survivors, who have various social and medical needs during different phases of disease. [23] [24] [25] They may be fearful of cancer recurrence, depressed or anxious, affected by cancer stigmatization, and loosed their job and also social and intellectual capacity. [23, [26] [27] [28] [29] Accordingly, any national cancer control programs need to cover this growing population and their needs. In this study, we estimated the number of Iranian within 5 years CRC survivors in the years 2015 and 2020.
According to our results, 5-year prevalence of CRC was estimated to be around 49125 patients at the end of 2015. Our estimate is around 3.5 times of the previous report (for 2007) and 3.0 times of estimates which have been provided by GLOBOCAN 2012. [10, 16] Although this inconsistency may be partially justifi ed by increasing trend of incidence of CRC in Iran (Overall APC = 11.5%) [30] mainly is due to serious incompleteness of cases ascertainment at IR.NCR. As reported by previous reports a 26%-68% of CRC new patients are registered by IR.NCR. [12] [13] [14] Accordingly, average incompleteness could be assumed around 50%. As incidence estimates reported by GLOBOCAN 2012 are not corrected for incompleteness, [31] so a rough estimate for number of new CRC cases is estimated to be 14,300 in 2012. Now, assuming an 11.5% of annual growth, it is estimated to be around 19800 new CRC cases in 2015 in Iran. Considering this rough estimate for the number of new cases, our prevalence estimates could be reasonable.
Our results showed the 5-year prevalence of CRC in 2020 would be around 99400 new cases if current situations be continued. Around one of three of them (28%) would be within initial treatment phase and they need infrastructures for surgical treatment, adjuvant and neoadjuvant chemo, and radiation therapies. According to a previous report, the most of Iranian new CRC patients are diagnosed in Stage II and III. [32] Proportion of survivors who will be within clinical follow-up phase patients was estimated to be 42.8% of CRC survivors in 2020. These patients need to be medically assessed for possible recurrences or second primary tumors. In addition, their physical or psychosocial consequence of CRC treatment needs to be managed. [29] Study results showed that age distributions of different types of the prevalence of CRC are highly different between male and female. According to this fi nding, cancer policy makers could decide about the share of each of age groups in overall CRC prevalence in Iran by gender and the phase of the patients' disease. However, estimated gender and age distribution of within 5 years CRC patients in our study is mainly due to the age distribution of reported incidence numbers by IR.NCR which may be underestimated in older ages and affected by the nature of pathology-based registration in IR.NCR. [12, 33, 34] Therefore, our estimated age and gender distribution should be used warily.
However, as we know, there are only few charities in Iran (Such as Mahak charity in Tehran) which mainly support cancer survivors medically. We could not fi nd any report regarding needs assessment in Iranian CRC cancer survivors. In briefs, in the shadows of previous highly underestimated statistics of cancer prevalence, this growing population and their needs are forgotten, even by Iranian cancer researchers.
As any other effort to estimate cancer prevalence in regions without durable population-based cancer registry, our study had some limitations. Lack of population-based survival estimates in Iran was a major limitation in our study. Although there are several studies which have reported CRC survival rates no one was a population-based study. [20, 35, 36] As in almost all of them, participants had been recruited hospital or pathology based. However, we considered this limitation in our sensitivity analysis and estimation of 95% ULs.
Incompleteness of case ascertainment at IR.NCR was another infl uential limitation. It widened our estimated 95% ULs. We believe that our assumption regarding incompleteness rate at IR.NCR was the best available estimates and hope it is true.
In addition, we inevitably used incidence data based on reports by IR.NCR which is not a population-based registry. [12] Therefore, the resulted distribution for age groups, gender, histologic subtypes, and tumor locations may be underestimated for elderlies or cases who are diagnosed in hospitals or private clinics. [37] 
Conclusion
Five-year prevalence of CRC in Iran is much more than previous reports. Rapid growth in the prevalence of CRC survivors is highly expected for future years in Iran. Establishment of specialized institutes, as a part of national comprehensive cancer control program, is highly recommended to provide medical and especially social supports for Iranian CRC cancer survivors.
